EPR studies of phospholipid bilayers after lipoperoxidation. 1. Inner molecular order and fluidity gradient.
The molecular order of fatty acyl chains in oriented lipid bilayers on solid support (SPB), made of either natural or synthetic phospholipids oxidized by Fenton reagent and probed with spin labeled lecithin (5-DSPC) was studied by means of EPR spectrometry. Phospholipids (ASPC, EYPC, mitochondrial extract) were oxidized as either aqueous buffer/methanol dispersions or reverse-phase evaporation vesicles (REV) suspensions. Oxidation was preliminarily revealed both by assaying MDA and by detecting conjugated dienes. Oxidized phospholipid species was quantified by preparative TLC. The degree of order in oriented lipid bilayers of samples containing oxidized phospholipids was estimated by the loss of EPR spectral anisotropy, and an empirical index of the related bilayer disorder was calculated from the second derivative spectra. Bilayers made of each non-oxidized phospholipid species from either ethanol solutions or REV suspensions showed the highest anisotropy, while the increasing presence of oxidized lipids in the samples resulted in progressive loss of EPR spectral anisotropy. In contrast, vesicles containing 40% of the oxidized species maintained an unaltered fluidity gradient, while REV formation was hindered by oxidized phospholipid percentages higher than 45% for ASPC and EYPC, and 35% for Mitochondrial lipids (MtL). It is concluded that the early stages of lipoperoxidation bring about disordering of the phospholipid bilayer interior rather than fluidity alterations, and that prolonged oxidation may result in loss of structural and chemical properties of the bilayer until the structure no longer holds.